Environmental carcinogens, in a strict sense, include outdoor and indoor air pollutants, as well as soil and drinking water contaminants. An increased risk of mesothelioma has consistently been detected among individuals experiencing residential exposure to asbestos, whereas results for lung cancer are less consistent. At least 14 good-quality studies have investigated lung cancer risk from outdoor air pollution based on measurement of specific agents. Their results tend to show an increased risk in the categories at highest exposure, with relative risks in the range 1.5-2.0, which is not attributable to confounders. Results for other cancers are sparse. A causal association has been established between exposure to environmental tobacco smoke and lung cancer, with a relative risk in the order of 1.2. Radon is another carcinogen present in indoor air which may be responsible for 1% of all lung cancers. In several Asian populations, an increased risk of lung cancer is present in women from indoor pollution from cooking and heating. There is strong evidence of an increased risk of bladder, skin and lung cancers following consumption of water with high arsenic contamination; results for other drinking water contaminants, including chlorination by-products, are inconclusive. A precise quantification of the burden of human cancer attributable to environmental exposure is problematic. However, despite the relatively small relative risks of cancer following exposure to environmental carcinogens, the number of cases that might be caused, assuming a causal relationship, is relatively large, as a result of the high prevalence of exposure.
Introduction
The concept of environment is often used with a broad scope in the medical literature, including all non-genetic factors such as diet, lifestyle and infectious agents. In this broad sense, the environment is implicated in the causation of the majority of human cancers 1 . In a more specific sense, however, environmental factors include only the (natural or manmade) agents encountered by humans in their daily life, upon which they British Medical Bulletin 2003; 68 have no or limited personal control. The most important 'environmental' exposures, defined in this strict sense, include outdoor and indoor air pollution and soil and drinking water contamination.
In this review of the evidence linking exposure to selected (narrowly defined) environmental factors and risk of cancer, we consider the following sources of environmental exposure to possible carcinogens: asbestos, outdoor air pollution including residence near major industrial emission sources, environmental tobacco smoke (ETS), indoor radon, other sources of indoor air pollution, arsenic in drinking water, chlorination by-products in drinking water, and other drinking water pollutants. We do not consider agents whose exposure depends on lifestyle, such as solar radiation and food additives, nor agents occurring in the environment as a consequence of accidents or warfare. Whenever possible, we attempt a quantification of the burden of environmental cancer in the European Union, comprising 15 countries, as of 2003.
Cancer risk from environmental exposure to asbestos
Asbestos and asbestiform fibres are naturally occurring fibrous silicates with an important commercial use, mainly in acoustical and thermal insulation. They can be divided into two groups: chrysotile and the group of amphiboles, including amosite, crocidolite, anthophyllite, actinolite and tremolite fibres. Chrysotile is the most widely used type of asbestos. Although all types are carcinogenic to the lung and mesothelioma, the biological effects of amphiboles on the pleura and peritoneum seem to be stronger than those of chrysotile 2 . The use of asbestos has been restricted or banned in many countries.
In contrast to the many epidemiological studies available on asbestosexposed workers, there are few studies on the health effects of nonoccupational (household and residential) exposure to asbestos. One type of household exposure concerns cohabitants of asbestos workers and arises from dust brought home on clothes. Other household sources of asbestos exposure are represented by the installation, degradation, removal and repair of asbestos-containing products. Residential exposure mainly results from outdoor pollution related to asbestos mining or manufacturing, in addition to natural exposure from the erosion of asbestos or asbestiform rocks. The assessment of non-occupational exposure to asbestos presents difficulties, since levels are generally low, and the duration and frequency of exposure and the type of fibre are seldom known with precision. Table 1 summarizes the results of studies on risk of pleural mesothelioma and lung cancer from environmental (residential) exposure to asbestos. Studies were available from various countries and, in most cases, exposure was defined as residence near a mine or another major source of asbestos Table 1 Studies of risk of mesothelioma and lung cancer from environmental exposure to asbestos SD, study design: CC, case-control study; Co, cohort study; Ec, ecological study; TF, predominant type of fibre: A, amphiboles; C, chrysotile; UM, unspecified and mixed;
Res., residence; Ca, number of exposed cases; RR, relative risk; CI, confidence interval. exposure. A potential limitation of these studies, in particular those without assessments of exposure at the individual level ('ecological' studies), is possible concomitant occupational or household exposure to asbestos. The risk of mesothelioma was greatly increased in all but one study among individuals with environmental exposure to asbestos. Results for lung cancer, however, are less consistent, with an increased risk detected in studies from South Africa and China, but not in studies from Europe and North America. Imperfect control of confounding by smoking and other lung carcinogens may explain the lack of consistency.
According to a model used by WHO 18 , 5% of the European population experience residential exposure to asbestos. A meta-analysis estimated the relative risk (RR) of mesothelioma from environmental exposure to asbestos at 3.5 (95% confidence interval [CI] 1.8-7.0). The corresponding RR of lung cancer was 1.1 (95% CI 0.9-1.5) 19 . Combining these results with a prevalence of exposure of 5%, leads to estimated annual numbers of 425 mesotheliomas in men and 56 in women, and (if one assumes a causal association between environmental exposure to asbestos and lung cancer) of 771 lung cancers in men and 206 in women in the European Union. The figure of 5% might however over-estimate the prevalence of exposure to circumstances comparable to those investigated in the studies listed in Table 1 . A conservative estimate of 1% of the exposed population leads to estimates of 92 mesotheliomas in men and 12 in women, as well as 153 lung cancers in men and 41 in women. It should be stressed that in specific areas, such as Casale Monferrato in Italy 9 and Metsovo in Greece 20 , the prevalence of heavy environmental exposure is relatively high, leading to a substantial burden of cancer.
Cancer risk from outdoor air pollution
Ambient air pollution has been implicated as a cause of various health effects, including cancer. Air pollution is a complex mixture of different gaseous and particulate components, and it is difficult to define an exposure measure of relevance when the biological mechanisms are largely unknown. The air pollution mix varies greatly by locality and time. In recent decades, emissions and air concentrations of traditional industrial air pollutants, such as SO 2 and smoke particles, have decreased, whereas there is an increasing or continued problem with air pollution from vehicles, with emissions of engine combustion products including volatile organic compounds, nitrogen oxides and fine particulates, as well as with secondarily increased ozone levels. There is biological rationale for a carcinogenic potential of numerous components of the air pollution mix, including benzo[a]pyrene, benzene, some metals, particles (especially fine particles) and possibly ozone. Many definitions of outdoor air pollution exposure have been used in epidemiological studies. Earlier analytical studies generally compared residence in urban areas, where the air is considered more polluted, to residence in rural areas (for a review, see Katsouyanni and Pershagen 21 ), sometimes providing limited data on the typical levels of some pollutants in the areas studied. Other studies have attempted to address exposure to specific components of outdoor air, providing risk estimates in relation to quantitative or semi-quantitative air pollution exposure assessments [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] or, in some cases, to more qualitative exposure assessments 14, 36 . Another type of study has addressed residence in the proximity of specific sources of pollution, such as major industrial emission sources or heavy road traffic.
The evidence regarding outdoor air pollution and lung cancer has been the subject of several reviews 21, [37] [38] [39] [40] . We do not further review the evidence from ecological studies, given the abundance of analytical studies. Eleven cohort studies of outdoor air pollution have been reported 27, 29, 31, 35, [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] , as well as a number of case-control studies 14, [22] [23] [24] [25] [26] 28, 30, [32] [33] [34] 36, [57] [58] [59] [60] [61] [62] [63] [64] [65] . In these studies, most reported RRs were adjusted for age and active smoking, but generally information on other potential confounders, such as occupational exposure, radon, passive smoking and dietary habits, was lacking. Overall, the studies suggest RRs of up to about 1.5 for urban versus rural residence or high versus low estimated air pollution exposure. There is no clear indication if early or late exposure is more important, and data on possible interaction with smoking or occupational exposures are inadequate.
Among these studies, four cohort 27, 29, 31, 35, [54] [55] [56] and 10 case-control [22] [23] [24] [25] [26] 28, 30, 32, 34, 65 studies were based on measurements of specific air components. Selected RR estimates from these studies, with the corresponding air pollution differentials, are presented in Table 2 .
Although the results reported in Table 2 are not directly comparable, mainly because of differences in exposure assessment, they tend to show an increased risk of lung cancer in the categories at highest exposure, which does not seem to be attributable to confounding factors. The studies of lung cancer and air pollution, however, suffer from several weaknesses. Exposure measurements are often crude, and sometimes only represent urban/rural contrasts. Population exposure estimates suffer from measurement errors due to mobility, not only long-term residential but also short-term around the area of residence. Even when quantitative exposure assessments were attempted, limited air monitoring data were a problem. Another limitation of many studies is that the sufficiently exposed population is diluted by a considerable number of minimally exposed persons.
An apparent inconsistency is that cancer mortality rates are often highest in medium-sized cities and lower in larger agglomerations. An ecological analysis of environmental correlates and total cancer mortality in 98 US cities found that vehicle density was an excellent predictor 66 . The authors noted that vehicle density generally levels off in more densely populated areas when other means of transportation are available, which might explain this inconsistency. To pinpoint possible industrial emissions responsible for the suggested urban excess, populations living near point sources of air pollution have also been studied. Increased risks have been reported for living close to industries such as smelters, foundries, chemical industries, and others with various emissions 14, 30, 32, [67] [68] [69] , with up to doubled risk, although confidence intervals were mostly wide. Scottish ecological studies of residence near steel and iron foundries suggested a temporal relation between emission reductions and decreased lung cancer rates, with relatively short latency [70] [71] [72] [73] [74] [75] [76] [77] . Other studies showed no relationship, however. For example, a recent epidemiological study could not show any association between heavy community exposure to sulphuric acid and lung cancer risk 78 .
A number of studies concern sources of inorganic arsenic in air. Ecological studies suggested an increased lung cancer risk [79] [80] [81] [82] [83] [84] , which three early US case-control studies of residential exposure failed to substantiate [85] [86] [87] . In two subsequent case-controls studies with better control for smoking and occupation 88, 89 , however, estimated RRs for living near the smelter were around 2 and statistically significant. In a third study, the RR in the top quintile of exposure was 1.6 (P value for trend 0.07) 90 . Recent studies of 10 smelter towns in Arizona did not, however, observe any clear association or dose-response, but the arsenic content of the ore used was comparatively low 91, 92 . The results of cohort and case-control studies regarding air pollution and lung cancer are too heterogeneous for a formal meta-analysis assessment of attributable cancers. The exposed proportion of the population in industrialized countries appears to lie in the range 15-75%, depending on the definition used [93] [94] [95] . As a conservative estimate, 20% of the population have low exposure (RR 1.1), 4% medium exposure (RR 1.3) and 1% high exposure (RR 1.5). In this scenario, the attributable proportion in the EU is approximately 3.6%, corresponding to some 7000 lung cancer cases per year.
Limited results are available for cancers other than the lung. In ecological studies, many individual cancers have shown elevated urban/rural ratios, including cancers of the mouth & throat, nasopharynx, oesophagus, stomach, colon, rectum, larynx, female breast, bladder and prostate 96, 97 . Stronger associations were often reported for smoking-related cancers such as oesophagus, larynx and bladder cancer. However, the urban/rural ratio is often higher in men, suggesting that residual confounding by smoking or occupational exposures may be involved. Other ecological studies have related cancer rates to air pollutant measurements, or emission indexes or figures for fuel consumption. For example, stomach cancer was related to SO 2 , particulates or fuel consumption in several studies [98] [99] [100] [101] [102] in two studies 99, 104 . Occupational benzene exposure is a recognized cause of leukaemia 105, 106 . A recent ecological study in 19 European countries found an inverse temporal association between gasoline use and leukaemia mortality or morbidity, but a weak positive spatial association 107 . Overall, it was not very supportive of an association to environmental benzene exposure. Previous ecological and case-control studies also provide unclear evidence.
Two cohort studies also provided data on cancers in organs other than the lung. For major sites, a Swedish study 46 found significant urban/rural ratios only for cancers of the bladder and uterine cervix, among smokers and non-smokers. In a Finnish cohort 50 , there was some excess, for leukaemia and prostate cancer in particular, in urbanized but not in lifetime-urban men (mainly unmarried) 50 . One case-control study 108 examined the relationship between air pollution and childhood cancer, using residential traffic density as exposure proxy. An odds ratio of 1.7 (95% CI 1.0-2.8) was found for total childhood cancers and an odds ratio of 2.1 (95% CI 1.1-4.0) for leukaemias in a comparison of high-and low-traffic density addresses.
In summary, evidence concerning adult cancers other than lung cancer comes mainly from ecological studies, is not consistent, and is insufficient to attempt any estimate of a possible cancer burden. Likewise, no conclusion is possible for childhood cancer.
Cancer risk from exposure to environmental tobacco smoke
Environmental tobacco smoke is composed of sidestream and mainstream smoke, in which known, probable or possible human carcinogens are present. The International Agency for Research on Cancer has evaluated the evidence of a carcinogenic risk from exposure to environmental tobacco smoke, and has classified it as an established human carcinogen 109 . Confounding by dietary, occupational and social class-related factors can be reasonably excluded, and bias from misclassification of smokers is not likely to explain the results. On that occasion, a meta-analysis of epidemiological studies of lung cancer and adult exposure to environmental tobacco smoke was conducted, resulting in RRs of 1.22 (95% CI 1.12-1.32) in women and 1.36 (95% CI 1.02-1.82) in men from spousal exposure, and of 1.15 (95% CI 1.05-1.26) in women and 1.28 (95% CI 0.88-1.84) in men from workplace exposure. Other meta-analyses have reached very similar conclusions 110, 111 . Table 3 presents our estimates of the numbers of lung cancers attributable to ETS exposure from the spouse and at the workplace in the European Union based on results of multicentre studies. In a study of lung cancer and ETS exposure, the proportion of never-smokers ever exposed to ETS among controls was 13% in men and 63% in women for spousal ETS, and 71% in men and 47% in women for workplace ETS 113 . The average prevalence of never-smokers in Europe was estimated from a pooled analysis of case-control studies conducted in six European countries 114 : the overall prevalence among controls was 65% in women and 24% in men. Finally, from the same pooled analysis it was estimated that 29% of lung cancers in women and 2% in men occur among never-smokers 114 . The annual number of cases attributable to spousal ETS is in the order of 50 in men and over 500 in women. The corresponding estimates for ETS exposure at the workplace are about 200 cases among men and 270 cases among women.
Estimates made by the US Environmental Protection Agency 112 for the US population, which considered spousal and background sources of ETS, resulted in 1930 cases among women and 1130 cases among men. With respect to previous estimates, our exercise has the advantage of being based on actual measurements of exposure and risk derived from European populations.
The evidence of a causal association between ETS exposure and cancers in organs other than the lung is inconclusive 109 .
Cancer risk from residential radon exposure
The carcinogenicity of radon decay products has been widely studied in occupationally exposed populations, in particular underground miners. This agent causes lung cancer in humans, but the evidence for an effect on other neoplasms is not conclusive 115 . The excess RR estimated from occupational cohorts, which included over 2500 cases of lung cancer occurring among over 60,000 miners, has been estimated in the order of 0.0049 per working level month of exposure 116 . Further refinements of this estimate took into account age at exposure and time since first exposure 117 as well as smoking status, with a stronger effect being shown among never-smokers than among smokers.
Although exposure levels in the houses are one order of magnitude smaller than in underground mines, the duration of exposure and the number of exposed individuals stress the importance of residence as a source of exposure to radon decay products. Several case-control studies of lung cancer from residential radon exposure have been reported in the literature, and their results have been reviewed and summarized 115, 118, 119 . A pooled RR of 1.06 (95% CI 1.01-1.10) has been calculated for individuals exposed at 100 Bq/m 3 versus unexposed 119 , which is in agreement with the extrapolation from the results of occupationally exposed populations. Results of studies reported after these pooled analyses confirm these conclusions [120] [121] [122] [123] . Most studies of residential radon rely on the historical reconstruction of exposure levels via household measurements. This approach is subject to substantial misclassification, most likely resulting in an underestimate of the risk. In a few studies, attempts were made to correct such biases, and the estimated RR increased by about 50% 124, 125 . Furthermore, in one study 126 , in which cumulative radon exposure was estimated from surface monitors rather than measurement in houses, the RR was higher (1.63, 95% CI 1.07-2.93 for exposure at 100 Bq/m 3 ). Several estimates have been proposed of the number of lung cancers attributable to residential radon exposure. In one of the most detailed exercises, Darby and colleagues 119 estimated that this agent is responsible for 6.5% of all deaths from lung cancer in the UK, including 5.5% attributable to the joint effect of radon and smoking and 1% to residential radon alone. The figure of 1% corresponds to 349 deaths in the UK in 1998, or 9.4% of lung cancer deaths not due to tobacco smoking. If these figures are applied to other European countries, the number of lung cancer cases attributable to indoor radon exposure is in the order of 2000 per year.
Cancer risk from other sources of indoor air pollution
Based on the observation of very high lung cancer rates in some regions of China and elsewhere among women who spend much of their time at home, exposure to indoor air pollution from combustion sources used for heating and cooking, as well as high levels of cooking oil vapours resulting from some cooking methods, have been identified as risk factors for lung cancer. Table 4 presents a summary of results from relevant studies and illustrates the great variability in exposure measures across the case-control studies carried out in Asian populations.
Three main groups of factors influencing indoor air pollution ('smokiness') have been studied: (i) heating fuel: type of fuel, type of stove or central heating, ventilation, living area, subjective smokiness; (ii) cooking fuel: type of fuel, type of stove or open pit, ventilation of kitchen, location of cooking area in residence, frequency of cooking, smokiness; and (iii) fumes from frying oils: type of oil, frequency of frying, eye irritation when cooking. Many of the results are inconclusive, and the interpretation is difficult since the exposure measures used vary considerably. Nonetheless, strong and significant increases in risk have repeatedly been reported and merit consideration. In a recent review, it was concluded that the epidemiological findings regarding cooking oil vapours (group iii) from Chinese-style cooking are clearly suggestive of an effect and have some support from experimental data 140 . Limited data supporting a similar effect of exposure to cooking-derived indoor air pollution are available from other regions of the world. In a case control study from the Northern Province of South Africa 4 , the odds ratio of lung cancer among women using wood or coal as main fuel was 1.4 (95% CI 0.6-3.2). A study conducted among white women in Los Angeles in 1981-82 reported that coal use for cooking and heating in the home during childhood and adolescence was associated with an odds ratio of 2.3 (95% CI 1.0-5.5) for adenocarcinoma and 1.9 (95% CI 0.5-6.5) for squamous cell cancer 141 . It appears plausible that indoor air pollution from combustion or cooking products (oil vapours in particular) could play a role in the causation of lung cancer. The relevance of the risks estimated in China for present-day conditions in Europe and North America is, however, somewhat questionable. Frying is less common in most parts of Europe than in China and kitchens are generally larger, better ventilated and separated from the living quarters. Central heating is increasingly common, and open combustion sources indoors are infrequent. However, given that lung cancer induction may span several decades, earlier living conditions may still play a role today in the risk of lung cancer among the middle-aged and older generations in Europe, although its importance should be waning.
Cancer risk from inorganic arsenic in drinking water
Inorganic arsenic causes cancer at various sites in humans 106 . The main source of environmental exposure to arsenic for the general population In an ecological study from Finland, the RR for concentrations of arsenic above 0.5 µg/l versus less than 0.1 µg/l was 2.44 (95% CI 0.95-1.96) with 3-9 years of latency, and it was 1.51 (95% CI 0.67-3.38) with 10 or more years of latency 142 . In a study from the USA, the RR for a cumulative dose of 53 mg or more, compared to less than 19 mg, was 1.14 (95% CI 0.7-2.9) overall, but it was 3.3 (95% CI 1.1-10.3) among smokers 143 . Very limited data are available on the risk of other neoplasms at low or intermediate exposure levels.
Few data are available on the proportion of the population in Europe exposed to arsenic in drinking water. In the study from Finland mentioned above 142 , 5% of the study population consumed water with concentrations above 5 µg/l, including 1% with concentrations above the WHO guideline of 10 µg/l.
Cancer risk from water chlorination by-products
Access to unpolluted water is one of the requirements of human health. Water quality is influenced by seasons, geology and discharges of agriculture and industry. Microbiological contamination of water is controlled by disinfection methods based on oxidants like chlorine, hypochlorite, chloramine, chlorine dioxine and ozone. Drinking water may contain a variety of potentially carcinogenic agents, including chlorination byproducts 144 . Showering and bathing represent another important source of exposure to chlorination by-products.
Chlorination by-products result from the interaction of chlorine with organic chemicals, whose level determines the concentration of the byproducts. Among the many halogenated compounds that may be formed,
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trihalomethanes are those most commonly found. Trihalomethanes include chloroform, bromodichloromethane, chlorodibromomethane and bromoform. Brominated by-products are formed from the reaction of chlorinated by-products with bromide, present at low levels in drinking water. Concentrations of trihalomethanes show a wide range, mainly as a result of the occurrence of water contamination by organic chemicals: average measurements from the USA 144 are in the order of 10 µg/l for chloroform, bromodichloromethane and chlorodibromomethane, whereas those for bromoform are close to 5 µg/l. In 1992, Morris and colleagues 145 carried out a meta-analysis of cancer risk from consumption of chlorinated drinking water. They estimated an RR of 1.21 (95% CI 1.09-1.34) for bladder cancer, based on seven studies. This estimate was not modified after adjusting for smoking. Two further studies of bladder cancer risk have been published 146, 147 , and their results are in line with the meta-analysis by Morris and colleagues. In three studies, information on duration of exposure was reported [146] [147] [148] : a meta-analysis of the results for the category with longest exposure (more than 30 or 40 years, depending on the study) resulted in a pooled RR of 1.68 (95% CI 1.25-2.27). Results based on estimated intake of trihalomethanes and on other disinfection by-products are too sparse to allow a conclusion.
The interpretation of these data is complicated by several factors. The concentration of by-products in water varies depending on the presence of organic contaminants, which differs by geographical area and by season. In addition, people consume water outside their homes, which is seldom considered in the assessment of exposure in epidemiological studies. Furthermore, although the possible confounding effect of smoking has been taken into account in several studies, confounding by other risk factors such as diet remains a possibility. Despite the good consistency of the available studies on bladder cancer, the uncertainties in exposure assessment caution against the conclusion that a causal link has been established between consumption of chlorinated drinking water and increased risk of bladder cancer 149 . The evidence for an association between chlorination by-products and cancers in organs other than the bladder is inconclusive 149 , although some of them are considered possible human carcinogens because of evidence of carcinogenicity in experimental systems 109 .
Cancer risk from other drinking water pollutants
Several other groups of pollutants of drinking water have been investigated as possible sources of cancer risk in humans 149, 150 . They include organic compounds derived from industrial, commercial and agricultural activities, and in particular from waste sites, nitrites & nitrates, radionuclides and asbestos. Most of the studies were based on ecological comparisons and did not provide a quantitative risk estimate. Several cancer sites were analysed in these studies and selective reporting of positive results, resulting in an over-estimate of the risk, is a possibility.
Despite these limitations, three sets of results are particularly interesting. Firstly, an increased risk of stomach cancer has been repeatedly reported in areas with high nitrate levels in drinking water (Table 5) . However, the two most recent studies did not confirm these findings 156, 157 . Secondly, two studies are available on the association between nitrate level in drinking water and risk of non-Hodgkin lymphoma in the USA. Weisenburger 158 found a higher rate of lymphoma in eastern counties of Nebraska with more than 20% of wells with nitrate levels exceeding the standard, as compared to counties with less than 10% of such wells. In a case-control study in the same region, Ward et al 159 found an increased risk for high cumulative intake of nitrates in drinking water. A further case-control study of bladder cancer reported an association with high nitrate level in drinking water 160 . Finally, two ecological studies from the USA reported an increased risk of leukaemia in adults among residents in areas with elevated levels of radium in drinking water 161, 162 . A third study reported a similar association between radon levels and childhood leukaemia 163 .
Conclusions
A number of circumstances of environmental exposure to carcinogens has definitely been linked with an increased risk of cancer in humans. For some of them, the available data allow an attempt to quantify the burden of cancer. Uncertainties in all the components of such quantifications, however, suggest great caution in their interpretation: they should be considered as indicating the likely order of magnitude of the risk based on current knowledge. It is noteworthy, however, that despite the relatively small relative risks of cancer following exposure to environmental carcinogens, the number of cases that might be caused, assuming a causal relationship, is relatively large, as a result of the high prevalence of exposure. This emphasizes the need for a better understanding of the actual risk of cancer posed by environmental factors, and of the effect of measurements aimed at controlling exposure to environmental carcinogens.
